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SUMMARY 

Snoring is caused by vibrating anatomical structures in the upper aerodigestive tract. It can be treated surgically and non-surgically, al- 
though resective procedures are associated with high postoperative morbidity and failure rate. We describe a new non-resective surgical 
procedure called the velo-uvulo-pharyngeal lift in which the soft palate is lifted, shortened, advanced and stiffened by means of perma- 
nent threads anchored to fibro-osseous attachments at the level of the posterior nasal spine and both pterygoid hamuli. Four adult patients 
(median age 44.5 years; range 42-65) affected by snoring and mild obstructive sleep apnoea-hypopnoea syndrome (apneoa-hypopnoea 
index, AHI < 20) requiring septal surgery under general anesthesia also underwent velo-uvulo-pharyngeal lift. There were no significant 
intra- or post-operative complications, and all of the patients reported immediate snoring relief. The main complaints were slight pain and a 
sensation of local fullness, both of which spontaneously disappeared within two days. The subjective clinical improvement in snoring was 
confirmed during post-operative follow-up (median 15.5 months; range 6-25), as was the stable reshaping of the soft velo-uvulo-pharyngeal 
tissues and enlargement of the mesopharyngeal space. There was also a decrease in daytime sleepiness. Our preliminary results suggest 
that velo-uvulo-pharyngeal lift is a simple, cost-effective and minimally invasive means of widening the mesopharyngeal space in snoring 
patients with or without mild sleep apnoea-hypopnoea syndrome. The widening of the mesopharyngeal space prevents contact-induced 
wall vibrations and its inspiratory obstruction causing hypopnoea and apnoea. It can also be combined with other procedures if indicated. 

KEY WORDS: Snoring • OSAHS • Roman blinds • VUPL 
RIASSUNTO 

// russamento e dovuto alia vibrazione delle strutture anatomiche delle alte vie aereo-digestive e la terapia pub essere di tipo chirurgico 
e non, sebbene le procedure chirurgiche siano gravate da un'elevata morbidita post-operatoria e ad un elevato rischio di insuccesso. Nel 
presente lavoro viene descritta una nuova procedura chirurgica non demolitiva chiamata lifting velo-uvulo-faringeo, che porta alia sospen- 
sione, all 'accorciamento, all ' avanzamento ed all'irrigidimento del potato molle attraverso I'utilizzo di suture permanenti che hanno come 
punti d'ancoraggio le strutture fibro-ossee a livello delta spina nasale posteriore e degli uncini pterigoidei. Quattro pazienti adulti (eta 
mediana 44.5 anni, range 42-65 anni) con russamento associato a sindrome delle apnee ostruttive del sonno di lieve entitd (indice apnea- 
ipopnea, AHI < 20) candidati a settoplastica in anestesia generate sono stati sottoposti contestualmente a lifting velo-uvulo-faringeo. Non 
sono accorse complicanze intra- o post-operatorie e tutti i pazienti hanno riportato un immediato beneficio successivo al trattamento. II 
principale disturbo post-operatorio e stato una lieve algia associata a senso di pienezza del palato, entrambi spontaneamente risolti entro 
2 giorni dalla procedura. II miglioramento soggettivo del russamento e stato confermato nel corso del follow-up (mediana 15.5 mesi, ran- 
ge 6-25 mesi), cosi come la persistenza di un rimodellamento a carico del tessuti molli velo-uvulo-faringei e I ' allargamento dello spazio 
mesofaringeo. E statu altresi riportata una diminuzione delta sonnolenza diurna. I nostri risultati preliminari suggeriscono che il lifting 
velo-uvulo-faringeo possa essere considerata una metodica semplice, economica e minimamente invasiva per V ampliamento dello spazio 
mesofaringeo in pazienti russatori con e senza apnee notturne. L' ampliamento dello spazio mesofaringeo cosi ottenuto previene infatti 
il contatto e la vibrazione delle pared mesofaringee determinanti ostruzione inspiratoria causa di apnea o ipopnea. II lifting velo-uvulo- 
faringeo pud essere, eventualmente, associato ad ulteriori procedure chirurgiche locali in pazienti selezionati, 
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Introduction 

Snoring is a highly prevalent condition that affects 40- 
60% of adults 1 and is caused by the oscillation of the soft 
palate and adjacent structures due to a critical sleep-relat- 
ed reduction in upper airway airflow induced by varying 
combinations of anatomical and neuromuscular factors 2 . 
It not only affects the quality of sleep (of both patients 
and their bed partners), but may also have daytime con- 
sequences such as sleepiness, neurocognitive impairment 
and mood disturbances that may have a significant nega- 
tive impact on the quality of life. Snoring is also a pre- 
cursor of obstructive sleep apnoea-hypopnoea syndrome 
(OSAHS) 2 , which is known to predispose to cardio- and 
cerebro-vascular diseases, and also cause motor vehicle 
accidents 2 . Sleep-disordered breathing, including snoring 
with or without OSAHS, is therefore a serious burden on 
public health. 

The conservative management of snoring includes weight 
loss, and the avoidance of alcohol and sedatives; further- 
more, any associated nasal obstruction should be relieved 
medically or surgically 3 . However, the effectiveness of 
nasal surgery in treating snoring is controversial as it has 
been reported that only 12-34% of patients benefit from 
nasal surgery alone 4 ~ 6 . The surgical procedures used to 
treat mild OSAHS and snoring include resection tech- 
niques such as uvulopalatopharyngoplasty 7 and laser- 
assisted or radiofrequency-assisted uvulopalatoplasty 810 , 
which all give rise to severe postoperative discomfort and 
morbidity 11 . On the other hand, the results of non-resec- 
tive techniques such as radiofrequency volume reduction 
of the soft palate 12 , injection scleroplasty 13 or expensive 
palatal implants (Pillar®) 14 , are only transient and require 
revision 

In 2008 n , Hur proposed a sling snoreplasty technique in 
an OSAHS patient to "shorten, conglomerate and tense" 
the redundant soft tissues of the soft palate by means 
of the trans-mucosal introduction of permanent threads 
through the fibro-muscular plane of the soft palate, but 
without presenting any results in his extended paper. By 
tightening these threads, Hur 11 was able to obtain the de- 
sired modifications in the fibro-muscular tissues encircled 
by the sutures. 

On the basis of that report, which clearly demonstrated the 
perfect tolerability of such sutures, we propose a combi- 
nation of nasal surgery and a new palatal lifting technique 
using the permanent threads proposed by Hur and widely 
used in plastic surgery. 

However, unlike Hur's procedure, our velo-uvulo-pha- 
ryngeal lift (VUPL) or "Roman blinds" technique (as it 
reproduces the mechanism of Roman blinds) not only lifts 
and stiffens the velo-uvular complex, but also widens the 
mesopharyngeal space to eliminate noisy vibrations or 
occlusions. This is done by using permanent threads that 
are anchored to three bony structures (two pterygoid ha- 



muli, and the posterior nasal spine) and looped inside the 
fibro-muscular palatopharyngeal tissues. 

Materials and methods 

Study population 

This preliminary prospective study involved four adult 
patients affected by snoring and with polysomnographic 
findings indicating mild OSAHS as defined by the Ameri- 
can Academy of Sleep Medicine 15 . 
Inclusion criteria were nasal obstruction due to septal 
deformity requiring surgical correction; a positive his- 
tory of snoring for at least five years; "excess" soft tis- 
sue structures within the oropharynx upon oropharyn- 
geal inspection during maximal mouth opening with the 
tongue relaxed in the mouth, and/or narrowing or col- 
lapse in the retropalatal region without narrowing in the 
hypopharynx both at rest and during Muller's maneuver 
under fibre optic endoscopy; evidence of vibration lo- 
calized only at the level of the mesopharyngeal struc- 
tures during sleep endoscopic assessment 16 . 
Exclusion criteria were obstructive tonsillar hypertro- 
phy (tonsil size > 2 according to Brodsky) 17 ; severe 
maxillary or mandibular deformities; severe or unstable 
cardiopulmonary, neurological or endocrine diseases; 
morbid obesity (BMI > 25 kg/m 2 ); age > 65 years; active 
alcohol or illicit drug abuse; active smoking; psycho- 
tropic drugs; unstable and severe psychiatric disease; 
previous oropharyngeal surgery; and patient refusal. 
The patients gave their written informed consent to the 
surgical procedure. 

Study setting 

The study was carried out at the Department of Specialist 
Surgical Sciences, "Fondazione IRCCS Ca' Granda Os- 
pedale Maggiore Policlinico", University of Milan, Italy, 
between November 2008 and June 2010. 

Pre-operative assessment 

A careful general and ear nose and throat (ENT) history 
of each patient was taken with particular attention given to 
sleep history. Body mass index (BMI) was computed, and 
all patients underwent overnight polysomnography with 
the determination of the apnoea hypopnoea index (AHI) 
and mean oxygen saturation to establish a diagnosis of OS- 
AHS. Snoring was assessed with a 0-9 patient snoring scale 
score (SSS: 0 = no snoring; 9 = maximum loudness, fre- 
quency and periodicity of snoring) 18 and a 0-10 linear ana- 
logue scale (LAS snoring: 0 = no snoring; 10 = maximum 
loudness of snoring) 18 administered to their bed partners. 
Daytime sleepiness was also evaluated using the Epworth 
Sleepiness Scale (ESS) 19 . 

All patients also underwent a complete ENT evaluation, 
including an oropharyngeal inspection with the grading 
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of tonsillar size according to Brodsky 11 , anterior rhinos- 
copy, and fibre optic endoscopy of the nasal, pharyngeal 
and laryngeal district, both at rest and during Muller's ma- 
noeuvre. 

Sleep endoscopy 

Before the induction of anaesthesia, sleep endoscopy was 
performed to confirm the site of vibration and/or collapse 
during induced sleep. The nose-oropharyngeal-hypopha- 
ryngeal-laryngeal region classification (NOHL classifica- 
tion) according to Vicini et al. 20 21 was used to describe 
the site of vibration and/or collapse. During sleep en- 
doscopy, the grade and the pattern of collapse and/or ob- 
struction was assessed for each region (nose, oropharynx, 
hypopharynx and larynx) and expressed by means of a 
number (indicating the severity of collapse or obstruction) 
and a letter (indication the pattern of collapse for orophar- 
ynx, hypopharynx and larynx) 2021 . 

Surgical technique 

The procedure was performed under general anaesthesia, 
with the surgical field exposed using Dingmann mouth 
gags. The nasal surgery was done first (septoplasty ac- 
cording to back-and-forth technique) 22 . 
The surgeon sat at the top of the table, with the patient's 
neck hyper-extended to expose the posterior palate fully. 




Fig. 1 . Representation of VUPL: a cutting needle was first stuck sideways 
into the posterior nasal spine through the periostium and the fibromus- 
colar layer of the soft palate, and then guided using multiple in-and-out 
transmucosal passages (dashed lines) to exit at one side of the base of 
the uvula. The needle was then re-inserted at the opposite side of the 
base of the uvula and driven through the fibro-muscular layer of the con- 
tralateral soft palate in a specular manner to the opposite side of the pos- 
terior nasal spine. A similar manoeuvre was performed bilaterally at the 
level of each pterygoid hamulus and at the level of the postero-superior 
face of the posterior tonsillar pillar. 



VUPL was performed as follows (Fig. 1). Three short stab 
incisions were made through the fibromucosa of the bony 
palate until bone contact, one just before and ventrally to 
the posterior nasal spine, and two before each pterygoid 
hamulus. Using a long needle -holder, a cutting needle 
mounted on a 2-0 non-resorbable polyester thread (Mer- 
silene, Ethicon Inc., Somerville, New Jersey, USA) was 
first stuck sideways into the posterior nasal spine through 
the periostium and the fibromuscolar layer of the soft 
palate, and then guided by means of multiple in-and-out 
transmucosal passages (each one performed through the 
same mucosal hole) along a semicircular way to exit at 
one side of the base of the uvula emerging into the oral 
cavity. 

The needle was then grasped with the needle -holder and 
re -inserted horizontally through the uvular muscle to re- 
emerge through the buccal mucosa at the opposite side of 
the base of the uvula. Here, it was re -inserted through the 
same mucosal hole and driven through the fibro-muscular 
layer of the contralateral soft palate in a specular manner 
to the opposite side of the posterior nasal spine, where it 
exited through the periostium and the stab mucosal inci- 
sion. The ends of the thread could then be tightly knotted 
and buried deeply in the stab incision which was closed 
with a 5-0 fast resorbable polyglactin suture (Vycril Rap- 
ide, Ethicon Inc., Somerville, New Jersey, USA). 
A similar manoeuvre was performed bilaterally at the 
level of each pterygoid hamulus: the needle was driven 
through the fibrous tissue at the medial side of the ptery- 
goid hamulus, through the soft palate musculature along a 
semicircular way using multiple in-and-out transmucosal 
passages (each one performed through the same mucosal 
hole) to exit through the mucosa at the level of the poste- 
ro-superior face of the posterior tonsillar pillar. 
Next, it was grasped with the needle holder and re-insert- 
ed through the same mucosal hole to embrace the palato- 
pharyngeal muscle and then cross the soft palate fibro- 
muscolar layer along a laterally convex path to reach the 
fibrous tissue at the lateral side of the pterygoid hamulus. 
The threads were then tightly knotted embracing the fi- 
bro-osseous structures of the pterygoid hamulus, and bur- 
ied deep in the stab incision which was closed usinga 5-0 
fast resorbable polyglactin suture (Vycril Rapide, Ethicon 
Inc., Somerville, New Jersey, USA). 

Follow-up 

An early ENT examination was made seven days after sur- 
gery, with post-operative morbidity being evaluated using 
a 0-10 visual analogue scale (VAS pain: 0 = no pain, and 
10 = maximum pain) 23 . Long-term post-operative follow- 
up included ENT examination, LAS 18 , SSS 18 and ESS as- 
sessment 19 . Patient satisfaction was also evaluated on the 
basis of a 0-10 visual analogue scale (VAS satisfaction: 
0 = no patient satisfaction, and 10 = maximum patient 
satisfaction). 
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Table I. Demographic, clinical and polysomnographic findings. 
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M: male; BMI: body mass index; AHI: apnoea/hypopnoea Index; n: number; H: hour; NOHL: nose, oropharyngeal, hypopharyngeal, laryngeal region (site of vibration, site of 
collapse and obstruction during Sleep Endoscopy, according to Vicini et al. 2021 . In particular, pattern of collapse was evaluated according to the shape of the dynamic collapse 
in oropharyngeal, hypopharyngeal and laryngeal region as antero-posterior collapse (ap), transversal collapse (t), and circular collapse (c); the severity of collapse was graded 
as follows: grade 1 = 0-25% reduction in airways; grade 2 = 25-50% reduction in airways; grade 3 = 50-75% reduction in airways; grade 4 = 75-100% reduction in airways. 
Nasal obstruction was graded as follows: grade 1 = 0-25% reduction in nasal respiratory space; grade 2 = 25-50% reduction in nasal respiratory space; grade 3 = 50-75% 
reduction in nasal respiratory space; grade 4 = 75-100% reduction in nasal respiratory space 2021 ; ESS: Epworth sleepiness scale 19 ; LAS: linear analogue scale w ; SSS: snoring 
scale score w ; VAS: visual analogue scale. 



Results 

Our case series consisted of four male patients with a me- 
dian age of 44.5 years (range 42-65); the pre-operative 
demographic, clinical and polysomnographic findings are 
shown in Table I. All patients underwent VUPL combined 
with septoplasty without any significant intra- or post- 
operative complications. 

All patients reported an immediate subjective clinical im- 
provement immediately after VULP. The most common 
complaints were mild oropharyngeal pain and a self-limit- 
ing sensation of velar fullness with mild swallowing pain, 
which spontaneously disappeared within two days. One 
of the patients reported a self-limiting and short-lasting 
sensation of a foreign oropharyngeal body. 



After a median follow-up of 15.5 months (range 6-25), 
the improvement in snoring was confirmed by a reduction 
in LAS and SSS, and a reduction in daytime sleepiness as 
assessed by the ESS. Furthermore, all patients recorded 
high VAS satisfaction values. ENT examination showed 
a stable retraction of the soft velo-uvulo-pharyngeal tis- 
sues with enlargement of the mesopharyngeal space, and 
complete visualization of the posterior pharyngeal wall 
(Fig. 2A-B). Partial knot extrusion was discovered in one 
patient, but without any subjective symptoms or clinical 
implications. No nasopharyngeal regurgitation or voice 
change occurred. Table I details the post-operative find- 
ings. 




Fig. 2. In, A. pre-operative view of a "excess" soft tissue structures is shown within the oropharynx upon oropharyngeal inspection during maximal mouth 
opening with the tongue relaxed in the mouth. Note the velar collapse at the level of posterior oro-pharyngeal wall; in B. a post-operative view is seen (follow- 
up: 14 months) showing retraction of the soft velo-uvulo-pharyngeal tissues with enlargement of the mesopharyngeal space, and complete visualization of 
the posterior pharyngeal wall. 
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Discussion 

The VUPL or "Roman blinds" technique (as it reproduces 
a Roman blind mechanism) shares the use of permanent 
threads for tissue suspension and/or mobilization with 
plastic surgery techniques such as rhytidectomy, rhino- 
plasty and blepharoplasty for ptosis 24 ~ 26 , and ENT proce- 
dures such as the "endo-extralaryngeal suture technique" 
devised by Lichtemberger and Toohill 21 . 
The aim of VUPL is to lift the velo-uvular complex, en- 
large and advance the oropharyngeal inlet, and widen the 
mesopharyngeal space by acting on the palato-pharyngeal 
fibromuscular tissues through the insertion of permanent 
threads anchored to strong and fixed structures (the fibro- 
osseous tissue at the level of the posterior nasal spine and 
the pterygoid hamuli). In addition, the procedure also al- 
lows the useful stiffening and shortening of the soft palate 
to obtain a more rigid and less vibration-prone structure: 
by advancing and lateralizing each palato-pharyngeal 
muscle within the posterior tonsillar pillar, it is possible 
to widen the oropharyngeal inlet while advancing the pos- 
terior border of the soft palate. 

The use of fibro-osseous structures as anchoring points is 
a completely new conception of the sling snoreplasty pro- 
posed by Hur 11 as a reversible and minimally-invasive 
technique based on the use of permanent threads coarctat- 
ing the fibromuscular layer in order to "shorten, conglomer- 
ate and tense" the redundant palatal tissue. In our opinion, 
anchoring the threads to the strong and deep fibro-osseous 
structures (the posterior nasal spine and pterygoid hamuli) 
provides a more conspicuous benefit by lifting the palate 
and widening the mesopharyngeal space. The structural and 
dynamic modifications produced by the VUPL (increasing 
upper oropharyngeal and retropalatal airway size) can be 
compared with those offered by more invasive transpalatal 
advancement pharyngoplasty 28 , a technique that proved to 
be very efficacious despite the high rate of complications. 
However, the theoretical effectiveness of the VUPL in the 
long-lasting rehabilitation of the oropharyngeal space needs 
to be confirmed over a longer follow-up period. 
In comparison with traditional techniques of surgical 
resection such as uvulopalatopharyngoplasty and laser/ 
radiofrequency-assisted uvulopalatoplasty 71 °, VUPL is 
conservative and minimally invasive, has a selective ac- 
tion on the palato-pharyngeal mucosa, fibrous tissues and 
muscles, and can be combined with other surgical pro- 
cedures such as septoplasty, turbinoplasty and tonsillec- 
tomy in the case of further anatomical anomalies impair- 
ing physiological airflow. Moreover, on the basis of our 
findings, it is simple, cost-effective and well-tolerated by 
patients. The main complaint was moderate oropharyn- 
geal pain, which rapidly and spontaneously disappeared; 
there were no other significant postoperative morbidities 
or complications. 

It also seems capable of providing immediate snoring re- 



lief, and it could theoretically be performed in selected 
patients under local anaesthesia in one-day surgery set- 
tings after adequate training and with the employment of 
new devices to decrease the surgical time. 
VUPL also differs from non-resective surgical techniques 
such as radiofrequency volume reduction of the soft pal- 
ate, palatal implants (Pillar®) and injection scleroplasty 12 ~ 
14 insofar as it is completely reversible: in the case of pa- 
tient discomfort, the previous anatomical condition can 
be fully restored just by cutting the thread in an outpa- 
tient setting. Moreover, as it does not definitely impair the 
baseline anatomical pattern, it could also be repeated even 
after a short time if necessary. 

Conclusions 

On the basis of these encouraging preliminary results, we 
believe that the VULP (combined with other surgical pro- 
cedures if indicated) can be considered a valid surgical 
option to relieve snoring, although our findings need to 
be confirmed by studies of larger case series with longer 
follow-up periods. 
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